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Abstract The physicochemical characteristics of five types of rice-based home
meal replacement (HMR) products (instant rice, doshirak, kimbab, frozen fried rice,
and freeze-dried rice) were measured before and after microwave cooking, and
principal component analysis (PCA) was performed. HMR products contained
grains from 8.42 to 8.72 mm before and after the microwave cooking. The
amylose content and water absorption index (WAI) ranged from 20.10-23.15% and
0.50-2.87%, respectively. Frozen fried rice showed high amylose content but low
WAI, and dry rice showed low amylose content but high WAI. There was a change
in the moisture content of freeze-dried rice: moisture increased from 1.3 to 60.3%
after cooking. The rehydration rate of freeze-dried rice was about twice higher
than that of other HMR products, while instant rice showed a low rehydration
rate. The texture profile's hardness and cohesiveness respectively were 306.1
g/em? and 47.9% before cooking, but 209.6 g/cm? and 66.0% after cooking. The
lightness value decreased from 72.5 to 68.9 after the microwave cooking, while
there was little change in the lightness value of instant rice, and that of the frozen
fried rice decreased. PCA revealed that, microwave cooking apparently affected
WAI and rehydration rate in the freeze-dried rice yellowness in the frozen fried
rice, and stickiness and lightness in the instant rice, respectively.

Keywords rice, home meal replacement, microwave cooking, quality characteristics,

principal component analysis
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AA F7H 2,0349 5 191 7 7 6149 TR
(30.2%)2 20008 % 191 7} 2= H& 15.5%9} H]75t%]

< uf o 28 F= o=l eH(Han &5, 2021), o]=gt
H3le 6 SfE Ao g oAETtHChoi 5, 2019b). E

g, F2uHtol# A HAZ(COVID-19)0] 20199 %= &
et 20209 39 AAEAZEHWHO)A] o8 AlAA
Weu o2 MA=AtKTirtawijaya &, 2021). ©|& <Id}
A1E9 9 E 249 2 173 4] GAA 7F
AT HeEhE F6HA o A FAT 4] 22t
HslstA = 132(i? Han, 2022), 3’3—], =719 AAF 3
o 2A 7HE9] 7]50] AHH LR HFAast| A&ttt
(Choi =, 2019a).

AL S ABEY] RS o]FH I AESE §
Jotes AEAR1 aAolrh. ¢ YolrhA =t ofy el
S, Q% & obAof Aol A AlAY F 90% ol/do]
A= glom, =34 AERA FR3 YXE AA|St
QtHSeong &, 2021). 2 F4Q & % 18ko] A5k
o OFst HAE F7IE Qlste] 107 A7 & v
201243 69.8 kgolAl 20214 56.9 kgC &2 T 104 &
oF oF 20% ZAstF ot AR BE A Av|Fe 20214
657 15708 Ad ] 4.6% F7FtATHKOSTAT,
2022). oJAY A7t & AH[FE Ao AR BE
& Aol F71d ¢ UMY olf= 7HI7HH A (home
meal replacement, HMR) fEog, o]= Hk XTIy
o] I = E= e 2 S 741# AT &
Az, 7+, 245 9};‘* Hxe PE 9 AEFE= %}6‘:}
(Choi®} Kim, 2020).

oA 7Y A] A FEE 20159 9F 1£ 7
o Yol 20184 °F 3% 23 YOo= 37 80% ol
S7FeFAaL, 2022900= 9F 5% Yo o] AR HYH
Hlee 5, 2021). TR, 22 AIqD 34 AA A& 71
BlagoA 7H w2 A% £ 8 BoFa glom, 34
W e Tt & 7 gl 22 AFES B
AHKim 5, 2018). 7F97HH Al 2] W] ue =
< & QlE RTE 7H¥7HH A (ready-to-eat, RTE), H¥
Q= RTH 7F37tH4](ready-to-heat, RTH)
9 g9 & QA FHE RTC 7P87FHA(ready-to-
cook, RTC)o.2 #E& 4 9l 9w (Bumbudsanpharoke

E{‘m
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9} Ko, 2022; Lee 5, 2021), 7} 7|&°| wetA= 2
S} 24 AAHICE TEolX] = S I U EY &
Aol Azyy, Jsut 9 mAgor HEsE £ 9tk

(Park, 2016).

7H7rR Ao WeE AL EE AlF 85w 7HI7E A
9] JF H7to] #et AHKimI Choi, 2020; Park 5,
2019), A5 24 7hs/3el gk sl 7 AHLlee &
2020), 7P37tH 9] Hof 7] 9 AH|RF B4 #9E
FPark %, 2016: Rha 5, 2021), g 7Pg7HHA A&
o] e vreF A (Kwon &, 2022; Lee, 2016; Lee%}
Ham, 2021) 5°] EX =it} o|xd 77 H 4] ¥4
= /\Hl g, HOH 89, 7 71s 2 #4 —F‘i‘éoﬂ ot

7

2 AF= A AT FeEe B 7IH 7PE97kE A
S FE=E Z49(instant rice), EAZH(doshirak), %
W (kimbab), 5 B2 (frozen fried rice)d} A= &t
(freeze-dried rice)22 153 AlSolA #UstRoH,
T & AFEE AAE B wo] wet 4T $R et
Aol HstHA Ao ARSIt 28] W AN
91Z(RE-547R, Samsung, Seoul, Korea)E ©]-&3s}o] &
FEE ZFgsielon, 28 SA AAY E EAsto] g

A%el B9 S4L 2ART

22 25 5.—_‘5’
AFL 4T 9] 2% starch g0 287F HAA|7|HA 2
7o) AR5 Eslqith. 28 A% A|79 Zo|(length),

Z(width) 9 FA(thickness)E ZAZHA(CD-15C,
Mitutoyo Co., Tokyo, Japan)Z 93] &735}¥ 0, A=

https://doi.org/10.11002/kjfp.2022.29.5.715



Korean J Food Preserv, 29(5) (2022)

M 24E Anesy A,

23 OfUZA 512 =X

ofd 2 A FFS Williams 5(1970)9] HH-S HE s}
245ttt A& 20 mgoll 0.5 N KOH 10 mLE 7}sto]
90T Azx7]o 1587t o] 337l & FHRFE ¥
Aol 100 mL7t =% 5kt o] ¥ 10 mLE F5to]
0.1 N HCI 5 mL8} 2% I,-KlI(Iodine solution) 0.5 mLE
7¥sto] WAAZ| 1L, SRE Fol Aol 50 ml7t HEE st
Ak o] AlHZ 30T QB oA §HEAIA 680 nmo
oA B3 BEA|(Ultrospec 2100pro, Biochrom
Ltd., Cambridge, UK)E °©]&5}o] %5} 0oH,
U} ofhEA JF 71| DA R RE opUEA
AHESHIT

oid
K

oot fof
Q.
flo

24 #2835 53

SESFFRS A QA 4~E=%7|(HE53, Halogen Moisture
Analyzer, Mettler-Toledo, Zurich, Switzerland)E ©]

$3jo] 24at9ch

&

2.5. +EETAT 55

SEEA4(water absorption index, WAIR= Anderson
5(1970)9] HHHS HPsto] =AYk 8 A AR 3
gt S5 30 mLE %ﬁ%ﬂﬂﬂ Y1 3087 A0 A
LAgE 3, 720 x gollA 3087 YR SATE AsdS
A Qg WAB] BAS 24519om, ot} o] AAakst
At

Water absorption index (g/g) =

Weight of centrifuge tube and sample (g)
- Centrifuge tube (g)

Weight of sample (g)

2 A A& 5 gofl 95T 2 %‘%T 2
. AAIZH, 5 5,710 mln)kﬂ FS-A]

o 4o

https://www.ekosfop.or.kr

Rehydration ration (%) =

Weight of the rehydrated sample (g)

x 100
Weight of sample (g)

27_ ‘='A'I xx-l

42 28 AT ARE 747 AFHRIFA 871(15%50
mm)°l] B0} rheometer(COMPAC-100, Sun Scientific
Co., Ltd., Tokyo, Japan)& °]&sto] &4t 24
mode 21, table speed load cell 2 kg, table speed 60
mm/min, distance 30%, adaptor No 2520 mm
diameter) 02 F4lF] 23] 261U W Dol = U=
AREs1o] 3 (strength), Z=(hardness), BF&4(springiness),
22X (cohesiveness) @ EHZFA(adhesiveness)S LE}

i 2Act.

28 Mz =X

A 28 AT AR 10 g& 22 EY4(90% 15
mm)°l| gol BESHA g & MAA(CR-200, Minolta
Co., Osaka, Japan)& ©]-&3slo] CIELABZS =753 2
o, W%(L =lightness), M %E(a =redness) @ FHE(b'=
yellowness)2 UERARATE

29 Sz

E A3o) tfgt Aatgre Hatdt EFEHAKmean+SD)E
eI, 54 42 SAS Enterprise Guide(7. 13
SAS Institute, Cary, NC, USA)E ©]-&3At}. 743
o w& Atol=
AtH(p<0.05). E3
analysis, PCA)& ol-&slo] 2] A59] o|alehd E4S &
7 W= oL, 7Hal wE SA, TAE, A, 9
Bouyl Ax Ak =giAto g 510 —,—*é—‘:.‘—(prmaple
component, PO} d{gg =&t st

Duncan’s multiple range test2 A% O]-

ot, A8 E4(principle component
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Z, 57 9 AFH 0] Hie d¥e ST 23 Table 1
of YERHA. 22 A ¥de] dol& 7.20-9.34 mm,
3.01-3.73 mm, F7 2.14-2.39 mm x%‘i‘ﬂlL 233-

2.619] HRIE Yyt 22 & o] Zoj= 8.38-8.92
mm, = 3.34-3.61 mm, F74 2.06-2.32 mm @ AZH]

£ 2.45-2.629] H9IE Bk AR FHE HAl=
Wol= ooret o] Jloy, 2 FFHE HA|oh=
A7 Bt 523549 7|0 mEW AR A
(03.0), FL3(2.5-2.99), T¥F(2.0-2.49), FLH(1.5-
1.99) ¥ ¥F(1.52% &=, Zolof w} 57A9] =
AEE07.1 mm), FEE6.01-7.09 mm), SHZ(5.51-
6.00 mm) FHHE3(5.01-5.50 mm), FHEHZ(5.0 mrn)
EFEHKim 5, 2020). =049 A E£5

7}11 Ei 9 S AH|Fo] =2 57H4] 59 ?J“' =

At A, gQlo] Aste A9l B FEHe %]—6—
(short)9] ©¥¥(bold) 22 E1EJHKimI} Ahn, 1997;
Wi &, 2013). E3F, Panda 5(2017)9] Eilof] ©h2H =
24-43%2 F7VolAL, B2 19-50%= 5
7rtctar sieiet. webA ghgollAl R85 <91 7HP8TE AR
S4HEZ ARESto] ARl AR ARG WL 2
A z2) A% B dole, 27 A 842 mmitt 29 F
8.72 mm=z oA or F7RRE A2E YEHITHp(0.05).

A% Zol=

9 EHEP} 2 ﬁﬂi L}E}‘;&E}. o=t 439 Eﬂsa}t
2lgollA 71EE o APE s ol Fote] A
o] TotEdA BAHSIN7] HElE AREH(Kim F,
2017). EQE, xR A2 vzl Fojo] & oS A%
& AT ok UM o] ©ol, olE B3l 2ol A
F317] 419 e 7MYt A vl astgle wf 22|
olst 1y WSt & Aoz AmHEHBui 5, 2018).

ML BN

[[|0||

32 O1UEA ¥ Y +EELKF
1eF ol 28

2 79 7P R A Y] R obdEA R
FAFE F4% A= Table 29 UrE]rLHS\’iq °1’mié
SHF2 20.10-23.15%2] HYE HIA, FESFATE
0.50-2.87 g/g2 HN=Z ettt o}ggé g ‘ﬂ'-’]
A& FAsH= 3t QRlo =z 4H

A QUtHSim &, 2017). oo & HH]'—‘ st AR
A u]Z A A (International Rice Research Institute)

oA FRE Al B} & Hl&2 W] 7]EoR PR 1.3
v, Aot 2 A(12-20%)+= 1.7481, FZtoPd2A(21-25%)

F
I

ol
ol

279 97 =

Table 1. Grain size and shape of rice-based home meal replacement products using microwave cooking

Cooking condition Rice—based products Length (mm) Width (mm) Thickness (mm) Length/width ratio

Uncooked Instant rice 8.65:0.29"% 3.3210.15° 2.14:0.14° 2.61:0.11°
Doshirak 8.2610.37° 3.560.25 2.25+0.17% 2.33+0.14°
Kimbab 8.67:0.46" 3.73:0.27° 2.33:0.15° 2.34+0.20°
Frozen fried rice 9.34+0.41° 3.65:0.24 2.39+0.217 2.57+¢0.17°
Freeze-dried rice 7.20£0.57 3.01£0.29° 2.34+0.55° 2.42+0.30°
Average 8.4240.82 3.4540.36 2.29+0.30 2.45+0.22

Cooked Instant rice 8.69+0.43° 3.3440.22° 2.06+0.18" 2.62+0.20°
Doshirak 8.3810.28° 3.30+0.28" 2.21#0.11° 2.49+0.20°
Kimbab 8.81:0.32% 3.61:0.22° 2.32:0.12° 2.45:0.19°
Frozen fried rice 8.79+0.28® 3.53+0.22° 2.30£0.18% 2.500.17°
Freeze—-dried rice 8.92+0.48° 3.60+0.32° 2.2340.13% 2.49+0.21°
Average 8.72:0.41 3.49+0.28 2.22+¢0.17 2.51+0.20

Walues are mean+SD (n=9).

IDifferent superscript letters within column indicate a significant difference (p¢0.05) among rice-based home meal replacement products.
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Table 2. Amylose content and water absorption index of rice-
based home meal replacement products

Rice-based Amylose content Water absorption index
products (%, dry basis) (a/9)

Instant rice 20.51£0.66"? 0.78£0.09

Doshirak 20.84+0.93 0.86£0.04°

Kimbab 21.7741.34° 0.88:0.07°

Frozen fried rice 23.15£1.43° 0.50£0.10°
Freeze—dried rice 20.10£1.22° 2.87+0.77°

Average 21.27£1.55 1.18+0.93

Walues are mean+SD (n=9).
Different superscript letters within column indicate a  significant
difference (p¢0.05) among rice-based home meal replacement products.

& 198, ZoPEEA(G25%)= 2.14] o B &% 7Hdl
of gtttal B gt vF QItk(Perez®} Juliano, 1979). ©1A4]
o ot oA L& 2 A7k B} o] €L ofyl
s °‘%’F°ﬂ 1 E4o] wet gebA 7RziE A Az Al 1L
93t Q9lojtk(Bett-Garber &, 2007). ofd&
& e 1 23.15%% 7V l:—;ﬂ UERFo
= 2 20.51%2 o}
o]

td‘ﬂ’q‘:}ﬂ 53’—'3}@‘:} a2y of
ol g3t Fuket A o dedt =
AL 7HE oz 14- Om(Juliano, 1985), ¥ H&t
7|3te] dojAIHE 4 }l"“ﬂ] Uebti(Yu 5, 2009).
ZhA B %L—‘?J Az F 9252 ofd=A ool
oh= Ao AtrETh
ZF-E%’FZVF-‘E % o] 2.87 g/g2 & 7P wA Y
EhtoH, ¥e F252 0.50 g/goi P RS EE R
2 Z kY] A&
2] Al A7
7Fsgt 3—5./\3% 21 IeK(Sim 5,
2017). & F59E F9t 540 ot d7-of w=d Au]7t
< 559 ‘él’o] /\EE/\Q\P-J} B2 Wetovi(Choi
g PESTASTE 1.9-2.24] S7Ket

Aog UrEP;kEKIung, 2020b). & Ao AL 7Fg7EE 4]

1=}
il
>.
ok
%
fé
mlo

qol A
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FEE otd 2 o] FAFRAIR . FEFTASTE B
EA yegton, ol FHu 3 7ol ot AR &
F AT 9 AR 7] Y Ao|E QT ACE At HH
(Jung, 2020a).

3.3 =2l & 222

& 7)dE 71 7rE A 0] R FEIRFS Fig. 10 UE
Wt SRS 28] Ao 1.3-55.8%2] HYZ =4
HF 55 8% W Howk 52 200 A 49.1%, AW 46.1%
4 Az Adk 1.3% <«0F Yepgton, Ax &yo] 713

UHA YeRETHp<0.05). 28y 28] & FEFFL 38.3-
60.3%2] M= Az Aol 60.3%= 7MY A Uehe
o, ZA4F 48.7%, AW 48.5%, TAI 48.4% ¥ Ws
=49 38.3%9] =28 YEHTHp<0.05). +3EE X7
9] SESFS v WIS of EA]@M U2 827
qum 31212 Z*d%m 3 5

2 ﬂFI

o

ol
il
ot

Hlo 2 3leko
— T 1 [}

o

%ﬁt} < 15%
= /\lwoﬂ 755101 7}% HH 2] Az o]
%E}(Chm S, 2017). Park(2016)9] Eilo] o=H 744
A pRebgol we 10% ofste] Ax FEeE 30%
ol/Fel 4 FH=E FEstAeH, & d7olA A

Az Ay

Uncooked

| ®mCooked

a
a a
H b a a a
I b
I b
0 . . A N -

Instant rice Doshirak Kimbab

N [} ®
o =] =]
[

Moisture content (%)

N
o

Frozen fried rice Freeze-dried rice

Rice-based products

Fig. 1. Moisture content of rice-based home meal replacement
products using microwave cooking. Values represent the
meanSD (n=9); Different superscript letters indicate significant
difference (p¢0.05) between before and after microwave cooking.
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o] Ax FHlAL, 1 9f IS |4 FH=E EFEH-

& 7 7P EA Y e HYE2 Fig 20 UE
AT EHE2 94 AEE S g UEd o=
Az Aol w7 Yehgod, SANE Y2 Rdee B
ATH(p<0.05). oA " 7Hg7tHA] RPER ELE2| Al
7b 2 AR Ugyth Ak 2k 9 Ax 2AHLAx
A%, 20 HAE FHd 5 AR H HYE
o] Aolg HYoH, €34z H 544z © Fvle &

A Alzto] Fot U0l &4 UetsthPark 5, 2009).
Kim 5(2005)2] B0 =¥ 5Us 2702 Fytoid
2t Y=ol wet 12A15]7H(Koshihikari) 3 AlE%
Zo] YFE FEZTHEY BEYLo] woroH, ol Fuhty
AR W 3= W3R QIS 208 AlmHch E3E, 7P
A Azxg 1T o Eggo] YR =5 A% o] g4
FAA 1 A7Ho] HolA 7|57} WolA s dHS Bt
(Kim &, 1993). wetA B8 7Hg7hE4 49 5 4%
ARF Az Al AEEoloF sH= F83%F 810 = Az HTh

o[

A

o

¢

350
-&-Instant rice

—e—Doshirak

300 F -a-Kimbab
—e—Frozen fried rice
250 | —-¢--Freeze-dried rice

a,
200 | T
age

160

Rehydration ratio (%)

140

120

100

Time (min)

Fig. 2. Rehydration ratio of rice—based home meal replacement
products. Values represent the meantSD (n=9); Different
superscript letters within column indicate a significant difference
(0€0.05) among rice—based home meal replacement products.
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=

4, 3848 4

et 22 A L] AmE 49.5-123.4 g/em’, Ak
272.7-376.1 g/em’, ©HA  42.6-80.7%,
14.7-75.0% % F2/4L -11.3—1.5 g9 W9z vehgd
1z T OAYY AmE 53.0-80.0 g/em’, AR
162.0-240.1 g/em’, &4 52.5-81.0%, S34 45.6-
76.2% 2 BAHL -8.6—1.7 g2 WHE Bt B
WLl 2AE 7171402 E4ste] UEhd ZAozA, 3

=
v

(o]
=34

= %

T WA AVEAA, A, 287 w25 Wl
2 15 2= WY, 27170 Y Be AEt Y
_‘:,’__

=AU RoH AEE A2 B7HEHChoi®t Choi,
5

4 Art 28 A 27 92.7 g/em?® © 306.1 g/cm’E
yehgoy, z8 FoEs 27 69.9 g/em® ¥ 209.6

SAGL 28 A 47.9% A 2
o= 66.0%% F7FHtHp0.05). Choi 5(2021)%
Li 5(2020)9] Eio] w2 opd2 A Fhefo] =2 B
ol-g5to] FulstH, 48/ oPdEAV} SEFEHA WY #
Holl Axt FARE e F4A P ol LY A=
£ B A7) Wolktal Sigict. 3, Bt 25
ot 6709 B Hist & B4 H|wollS ff B
2Lt 224 Ahe U6k A7) AAchs AoE
UERGTtHZhou &, 2002). 7Hg7HH4] 483 E4 Wst
£ HustES o ¥F Fou2 et et 24 <
60% 7o, S84 < 150% 57kst 71 2
35 Bt wetA ¥ B2 AR Al Ax 9
IHsfoF of= 523 82lojM(Kwak &, 2015), ¥
o] opE A FFFY} B 2rof whet Pk Hol B
o7 Almdr.

o]

oX.

N
N
PO US| T A

3.5 Mz

A 719 77 E A ] f8E RE] AT MEE ESA3
ZAI= Table 49 Utk 28] A HYY B==
67.9—75.3, ANz —22—1.5, T 0.6—17.89 H
AZ Yepta 28 & gE+ 63.4—73.8, A¥E -2.0—
-1.3, $HE 0.6—17.39 HAE Bt gy og H
Hhols Bt 21 AT BSSE QY 715t =
2 1EAR 4EA YrHKim 5, 2004). E3F, 7HE7HH
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Table 3. Texture profile analysis of rice-based home meal replacement products using microwave cooking

Cooking condition

Rice—based products

Strength (g/cm?  Hardness (g/cm?  Springiness (%)

Cohesiveness (%)

Adhesiveness (g)

Uncooked Instant rice 101.6£34.47%2 305.6£101.4% 60.617.9° 51.618.3° -11.3+£3.9°
Doshirak 96.9+14.1° 288.9+45.1% 80.743.7° 75.0#4.17 -2.120.4%
Kimbab 91.8£19.9° 272.7+60.0° 79.3t4.4° 74.144.5° -1.70.6°
Frozen fried rice 123.4+34.4° 376.1£100.8° 42.616.9° 24.0£2.0° -3.141.6°
Freeze—dried rice 49.5£16.5° 287.24224.1% 68.8t41.6% 14.7+9.8° -1.5+0.5°
Average 92.7£34.7 306.1+126.2 66.44£23.6 47.9+25.9 -3.9t4.2

Cooked Instant rice 73.3t14.8* 216.2+44.9° 79.045.0° 72.546.8° -8.643.5°
Doshirak 80.0£10.7° 240.1£31.4° 80.9£3.6° 76.244.4° -1.840.7°
Kimbab 72.617.6® 216.5£22.1% 81.0£2.8° 74.843.2° -1.70.6°
Frozen fried rice 53.0+12.9° 162.0£38.1° 69.5:6.7° 61.1£9.1° -1.9:0.6°
Freeze—dried rice 70.5£11.4° 213.4£32.8° 52.5£8.0° 45.616.2° -2.6£1.3°
Average 69.9114.6 209.6+42.6 72.6£12.2 66.0£13.1 -3.3£3.2

Walues are mean+SD (n=9).
IDifferent superscript letters within column indicate a significant difference (p¢0.05) among rice-based home meal replacement products.

Table 4. Color value of rice-based home meal replacement products using microwave cooking

Cooking condition Rice—based products Color value
L a b’

Uncooked Instant rice 74.9£3.7"% ~1.8£0.3° 0.8+1.3°
Doshirak 70.9+1.8° -1.8+0.3° 0.6£0.1°
Kimbab 67.9£2.3° -1.6:0.3" 3.710.8°
Frozen fried rice 75.3£1.12 -2.2415° 17.8+3.3°
Freeze—dried rice 73.442.5° -1.8£0.1° 10.841.6°
Average 72.5£3.6 -1.8t0.7 6.716.9

Cooked Instant rice 73.8£1.2° -2.0£0.3° 0.6+1.1°
Doshirak 69.311.2° -1.8:0.2° 0.7¢0.2°
Kimbab 67.442.1° ~1.3:0.4° 5.0+1.9°
Frozen fried rice 63.4+2.1° -2.0£1.6° 17.3+2.5°
Freeze~dried rice 70.5+2.0° -2.0£0.2° 4.8£1.1°
Average 68.9+3.9 -1.8+0.8 5.746.4

Walues are meantSD (n=9).
IDifferent superscript letters within column indicate a significant difference (p¢0.05) among rice-based home meal replacement products.
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Fig. 3. Scatter diagram on the 1-3 principal component axes
by component scores of physicochemical properties of rice-
based home meal replacement products. 1-9, instant rice:
10-18, doshirak, 19-27, kimbab; 28-36, frozen fried rice;
37-45, freeze—dried rice.
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Table 5. Eigen values and cumulative percentage of the correlation matrix for physicochemical property factors

Physicochemical property factor PC 1 PC 2 PC 3 PC 4 PC 5
(cooking condition)
Grain length (uncook) 0.27 0.19 -0.07 -0.04 0.07
Grain width (uncook) 0.22 0.13 0.20 -0.06 0.24
Grain thickness (uncook) -0.12 0.14 0.16 0.07 0.46
Grain ratio (uncook) 0.08 0.07 -0.33 0.02 -0.25
Grain length (cook) -0.16 0.09 -0.04 0.14 0.21
Grain width (cook) -0.14 0.14 0.23 0.12 0.14
Grain thickness (cook) -0.05 0.18 0.24 -0.30 0.10
Grain ratio (cook) 0.04 -0.10 -0.28 -0.03 -0.01
Moisture (uncook) 0.34 0.05 -0.04 0.06 0.14
Moisture (cook) -0.26 -0.21 0.06 0.12 0.10
Amylose content 0.1 0.26 0.06 -0.14 0.08
Water absorption index -0.34 -0.08 0.03 0.03 0.08
Rehydration ratio -0.36 -0.01 0.04 0.07 -0.03
Strength (uncook) 0.21 0.15 0.02 0.26 0.17
Hardness (uncook) -0.02 0.14 0.03 0.34 0.40
Springiness (uncook) 0.00 -0.26 0.25 -0.09 -0.06
Cohesiveness (uncook) 0.25 -0.20 0.21 -0.06 0.02
Adhesiveness (uncook) -0.12 0.10 0.38 -0.08 -0.13
Strength (cook) 0.01 -0.29 0.08 -0.15 0.21
Hardness (cook) 0.00 -0.29 0.09 -0.16 0.20
Springiness (cook) 0.33 -0.09 0.09 0.06 0.01
Cohesiveness (cook) 0.31 -0.12 0.10 0.08 0.03
Adhesiveness (cook) -0.05 0.14 0.32 -0.20 -0.21
L (uncook) -0.08 0.11 -0.35 0.05 0.19
a (uncook) 0.01 -0.08 0.18 0.52 -0.24
b" (uncook) -0.13 0.34 -0.04 0.03 -0.13
L" (cook) -0.07 -0.29 -0.16 0.08 0.19
a’ (cook) 0.06 -0.03 0.22 0.49 -0.24
b (cook) -0.01 0.38 -0.01 -0.04 -0.06
Eigen values 7.64 6.51 4.29 2.33 2.1
Variance (%) 26.35 22.44 14.81 8.03 7.26
Cumulative (%) 26.35 48.79 63.60 71.63 78.89
7 glglon, Az e 22 A 13%0lA 22 F 603%  We 2U8S wolt 249 $ad AX ret 8
2 It 5982 Az Aol e 7Pt § A2 29 A 306.1 g/em’e} 47.9%% UEhgod, 2
A

3t vlastele o 20 A HERgeH, SAY2
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